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Abstract- — The Single  Phase Induction Motor Protection and Control System using IoT is designed to improve the safety, 

reliability and performance of single phase induction motors by continuously monitoring important electrical parameters and 

controlling the motor through internet-based technology. Single phase induction motors are widely used in household appliances, 

agricultural pumps, fans, compressors and small industrial machines due to their simple construction and low cost. However, 

these motors are highly sensitive to abnormal operating conditions such as overload, overcurrent, overheating, voltage 

fluctuation, phase failure and short circuit. These faults can reduce motor efficiency, increase maintenance cost and sometimes 

permanently damage the motor. In traditional systems, protection devices such as fuse, MCB or overload relay provide limited 

safety and do not allow remote monitoring of motor condition. To overcome this problem, Internet of Things (IoT) technology is 

used in this project to create a smart monitoring and protection system. The proposed system uses sensors such as current sensor, 

voltage sensor and temperature sensor to continuously measure motor parameters. These sensors are connected to a 

microcontroller such as Arduino, which processes the data and compares it with predefined safe operating limits. When the 

motor operates under normal conditions, the system continuously sends real time data to an IoT cloud platform such as Blynk 

or ThingSpeak through Wi-Fi module. The user can monitor motor parameters such as current, voltage and temperature using 

a mobile phone, tablet or computer from any location. If any abnormal condition such as overload, overheating or high current 

occurs, the microcontroller automatically activates the relay module to disconnect power supply to the motor and prevent 

damage. The system also provides remote control facility, allowing the user to turn the motor ON or OFF using IoT mobile 

application. This feature is especially useful in agricultural applications such as water pumping systems where motor needs to 

be controlled from distant locations. The system helps in early fault detection, reduces maintenance cost and increases 

operational safety. Overall, the IoT based motor protection system is an efficient, low cost and reliable solution for improving 

motor life and reducing failure risk. The system can be further enhanced by adding features such as SMS alert, mobile 

notification, automatic fault diagnosis and data logging for performance analysis. This project demonstrates how IoT technology 

can be effectively used in electrical engineering applications to develop smart and intelligent protection systems. 
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 I. INTRODUCTION 

 
Single phase induction motors are one of the most commonly 

used electrical machines in domestic, agricultural and small 

industrial applications. These motors are widely used in water 

pumps, fans, air compressors, washing machines, refrigerators 

and small machine tools because of their simple construction, 

low cost and easy availability of single phase supply. Despite 

their advantages, single phase induction motors are highly 

sensitive to abnormal operating conditions such as overload, 

overcurrent, overheating, voltage fluctuation and short circuit 

faults. These problems may cause insulation failure, winding 

damage and reduction in motor efficiency, which ultimately 

decreases motor life. 

 

In traditional motor protection systems, devices such as fuse, 

Miniature Circuit Breaker (MCB) and Overload Relay (OLR) 

are used to protect motors from electrical faults. However, these 

protection methods have some limitations. They cannot provide 

real time monitoring of motor parameters and they do not allow 

remote control of the motor. In many applications such as 

agriculture water pumping systems or industrial machines, it is 

difficult for users to manually check motor condition regularly. 

This may lead to unexpected motor failure and increased 

maintenance cost. 
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With the advancement of technology, Internet of Things (IoT) 

plays an important role in developing smart electrical systems. 

IoT allows devices to communicate with each other through 

internet and share real time data. By using IoT technology, 

motor parameters such as voltage, current and temperature can 

be continuously monitored using sensors. These sensors send 

signals to microcontroller such as Arduino, ESP32, which 

processes the data and sends it to cloud platform through Wi-Fi 

module. 

 

The proposed system continuously monitors motor operating 

conditions and displays data on IoT platform such as Blynk or 

ThingSpeak. The user can access this data anytime and from 

anywhere using mobile phone or computer. If any abnormal 

condition such as overload or high temperature occurs, the 

system automatically disconnects motor supply using relay 

module to prevent damage. The system also provides remote 

control feature which allows the user to switch motor ON or 

OFF using mobile application. 

 

The main purpose of this project is to develop an efficient, low 

cost and reliable motor protection system using IoT technology. 

This system improves motor safety, reduces maintenance cost 

and increases reliability. It also helps in early fault detection 

and prevents unexpected motor failure. The project 

demonstrates the practical application of IoT in electrical 

engineering and automation systems. 

 

1.2 PROJECT OVERVIEW  

The Single  Phase Induction Motor Protection and Control 

System using IoT is a smart electrical system designed to 

monitor, protect and control the operation of a single phase 

induction motor using internet technology. The main purpose 

of this project is to improve motor safety, increase efficiency 

and reduce the chances of motor failure due to abnormal 

conditions such as overload, overcurrent, overheating and 

voltage fluctuation. 

 

In this project, different sensors are used to measure important 

parameters of the motor. A current sensor is used to measure the 

motor load current, a voltage sensor is used to monitor supply 

voltage and a temperature sensor is used to detect overheating 

of the motor winding. These sensors are connected to a 

microcontroller such as Arduino, ESP32, which acts as the 

main control unit of the system. 

 

The microcontroller continuously reads the sensor data and 

compares it with predefined safe values. If any parameter 

exceeds the safe limit, the system automatically activates the 

relay module to disconnect the power supply to the motor. This 

helps in protecting the motor from damage and increases its 

lifespan. 

 

The IoT module allows real time data transmission to cloud 

platform such as Blynk or ThingSpeak through WiFi 

connection. The user can monitor motor parameters like 

voltage, current and temperature on mobile phone or computer 

from any location. The system also provides remote control 

feature, allowing the user to switch the motor ON or OFF using 

IoT application. 

 

This project combines electrical protection system with modern 

IoT technology to create a smart monitoring and control 

system. It is useful in domestic, agricultural and industrial 

applications where continuous motor operation and safety are 

important. The system reduces manual effort, improves 

reliability and provides an efficient solution for motor 

protection and automation. 

 

1.3 THESIS OVERVIEW 

This thesis presents the design and implementation of a 1 Phase 

Induction Motor Protection and Control System using IoT. The 

main aim of this project is to develop a smart system that can 

monitor motor parameters continuously and protect the motor 

from faults such as overload, overcurrent, overheating and 

voltage variation. The system also allows remote monitoring 

and control of motor using internet technology. 

The thesis is organized into different chapters to clearly explain 

the concept, design, working and results of the project. 

 

Chapter 1 – Introduction 

This chapter explains the basic concept of single phase 

induction motor, its importance and common  

problem faced during operation. It also describes the need for 

motor protection system and the role IoT 

 in developing smart monitoring and control systems.  

 

Chapter 2 – Literature Review 

This chapter includes the study of previous research papers and 

existing technologies related to motor protection systems, IoT 

based monitoring systems and smart electrical protection 

methods. It helps in understanding the advantages and 

limitations of existing systems. 

 

Chapter 3 – System Methodology 

This chapter explains the working principle of the proposed 

system. It describes how sensors measure motor parameters 

such as current, voltage and temperature. It also explains how 

microcontroller processes the data and sends it to IoT platform. 

Chapter 4 – Hardware and Software Description 
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This chapter provides details of components used in the project 

such as Arduino, sensors, relay module and IoT platform. It also 

explains software programming and communication between 

hardware and cloud platform. 

 

Chapter 5 – Results and Discussion 

This chapter presents the output results of the system. It 

explains how the system monitors motor parameters in real 

time and protects motor during fault conditions. The 

performance and accuracy of the system are also discussed. 

 

Chapter 6 – Conclusion and Future Scope 

This chapter concludes the overall project and explains the 

advantages of IoT based motor protection system. It also 

suggests future improvements such as mobile notification, 

advanced fault detection and integration with smart automation 

systems. 

 

Overall, this thesis provides a complete study of IoT based 

protection and control system for single phase induction motor 

and demonstrates how modern technology can improve 

electrical system safety and reliability. 

 

II. METHODOLOGY 
 

The methodology of the 1 Phase Induction Motor Protection 

and Control System using IoT explains the step by step 

procedure used to design, develop and implement the smart 

motor protection system. The main objective of the 

methodology is to monitor motor parameters continuously, 

detect abnormal conditions and protect the motor automatically 

using IoT technology. 

 

First, the important electrical parameters of the single phase 

induction motor such as voltage, current and temperature are 

identified for monitoring. These parameters help in detecting 

faults like overload, overcurrent, overheating and voltage 

fluctuation. Suitable sensors are selected to measure these 

parameters. A current sensor (ACS712) is used to measure 

motor current, a voltage sensor module is used to measure 

supply voltage and a temperature sensor (LM35) is used to 

monitor motor heating condition. 

 

All sensors are connected to a microcontroller such as Arduino 

or ESP32, which acts as the brain of the system. The 

microcontroller continuously reads the analog values from 

sensors and converts them into digital values. These values are 

compared with predefined safe limits stored in the program. 

 

If the motor operates under normal conditions, the 

microcontroller allows the motor to run continuously and sends 

real time data to IoT cloud platform such as Blynk or 

ThingSpeak through WiFi module. The user can view motor 

parameters like voltage, current and temperature using mobile 

phone or computer. 

 

If any abnormal condition occurs, such as: 

 Current value greater than safe limit (overload condition) 

 Temperature value greater than safe limit (overheating 

condition) 

 Voltage value higher or lower than normal range the 

microcontroller immediately sends signal to relay module. 

The relay disconnects the power supply of the motor and 

protects it from damage. 

 

The IoT platform stores the data and displays it in graphical 

form, which helps the user to analyze motor performance. The 

system also allows remote control of motor ON/OFF using 

mobile application. 

 

The methodology ensures continuous monitoring, automatic 

protection and remote control of motor. This improves motor 

safety, increases efficiency and reduces maintenance cost. The 

proposed system is simple, cost effective and suitable for 

domestic, agricultural and industrial applications. 

 

III. ALGORITHM 
 

The algorithm of the 1 Phase Induction Motor Protection and 

Control System using IoT describes the step-by-step procedure 

used to monitor motor parameters, detect fault conditions and 

protect the motor automatically. 

 

Step 1: Start the system 

Step 2: Initialize microcontroller (Arduino / ESP32) 

Step 3: Connect IoT platform (Wi-Fi connection setup) 

Step 4: Initialize sensors (current sensor, voltage sensor, 

temperature sensor) 

Step 5: Read voltage value from voltage sensor 

Step 6: Read current value from current sensor 

Step 7: Read temperature value from temperature sensor 

Step 8: Display sensor values on IoT platform (Blynk / 

ThingSpeak) 

Step 9: Compare sensor values with predefined safe limits 

Step 10: Check fault conditions 

 

• If current value > safe limit → overload condition 

• If temperature value > safe limit → overheating condition 

• If voltage value out of range → voltage fault 

 

Step 11: If any fault condition occurs → turn OFF relay 

Step 12: Disconnect power supply to motor 
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Step 13: Send fault alert to IoT platform 

Step 14: If all values are normal → keep motor ON 

Step 15: Allow user to control motor ON/OFF remotely using 

IoT app 

Step 16: Repeat monitoring process continuously 

Step 17: Stop system (if required) 

 

This algorithm ensures continuous monitoring, automatic 

protection and remote control of the motor, improving safety 

and reliability of the system 

 

IV. RESULTS 
 

The 1 Phase Induction Motor Protection and Control System 

using IoT was successfully designed and tested to monitor and 

protect the motor from different fault conditions. The system 

continuously measures important parameters such as voltage, 

current and temperature using sensors connected to the 

microcontroller. The measured values are transmitted to the IoT 

cloud platform through Wi-Fi module, allowing real time 

monitoring using mobile phone or computer. 

 

During testing, the system was able to detect abnormal 

conditions such as overload, overcurrent and overheating of the 

motor. When the current value exceeded the predefined safe 

limit, the microcontroller automatically activated the relay 

module to disconnect the power supply. This prevented damage 

to the motor and improved system safety. Similarly, when the 

motor temperature increased beyond the safe value, the relay 

automatically turned OFF the motor to avoid insulation failure 

and overheating damage. 

 

The IoT platform such as Blynk or ThingSpeak successfully 

displayed real time data in the form of digital values and graphs. 

The user was able to monitor motor performance remotely and 

control motor ON/OFF using mobile application. The system 

responded quickly to fault conditions and provided reliable 

protection. 

 

The experimental results show that the proposed system 

improves motor safety, reduces manual monitoring effort and 

increases reliability of motor operation. The system is cost 

effective and suitable for domestic, agricultural and industrial 

applications where continuous monitoring and protection of 

motor is required. 

 

V. APPLICATIONS 
 

The 1 Phase Induction Motor Protection and Control System 

using IoT can be used in many areas where single phase motors 

are commonly used. The system provides safety, monitoring 

and remote control features, making it useful for domestic, 

agricultural and industrial applications.  

 

1.Water Pump Motor Protection 

The system can be used to protect water pump motors from 

overload and overheating. It is very useful in homes, buildings 

and agricultural fields where water pumps run for long 

duration. 

 

2. Agricultural Irrigation Systems 

Farmers can monitor and control irrigation motors remotely 

using mobile phone. The system protects the motor from 

damage caused by voltage fluctuation or overload. 

 

3. Industrial Motor Monitoring 

In small industries, single phase motors are used in machines 

such as compressors, drills and conveyors. The system helps in 

monitoring motor condition and prevents sudden failure. 

 

4. Home Appliances Protection 

The system can be used in home appliances such as air coolers, 

washing machines and fans to monitor performance and 

prevent motor damage. 

 

5. Smart Home Automation 

IoT based motor control system can be integrated with smart 

home automation systems to control electrical devices 

remotely. 

 

6. Small Workshops and Machinery 

Single phase motors used in small workshops can be protected 

using this system to improve machine life and reduce 

maintenance cost. 

 

7. Educational and Research Projects 

The project can be used for learning IoT applications in 

electrical engineering and automation systems. 

 

8. Energy Management Systems 

The system helps in monitoring motor performance and 

detecting abnormal power consumption, which helps in energy 

saving. 

 

Overall, the system is useful wherever single phase induction 

motors are used and protection, monitoring and remote control 

are required. 

 

 

 

 



 

 

 

© 2026 IJSRET 
5 
 

 

 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 12, Issue 2, Mar-Apr-2026, ISSN (Online): 2395-566X 

 

 
VI. CONCLUSION 

 

The 1 Phase Induction Motor Protection and Control System 

using IoT provides an effective and reliable solution for 

monitoring and protecting single phase induction motors from 

various electrical faults. In this project, important motor 

parameters such as voltage, current and temperature are 

continuously monitored using sensors. The sensor data is 

processed using a microcontroller such as Arduino, ESP32 and 

transmitted to the IoT cloud platform through Wi-Fi 

technology. 

 

The system successfully detects abnormal conditions such as 

overload, overcurrent, overheating and voltage fluctuation. 

When any parameter exceeds the predefined safe limit, the 

relay module automatically disconnects the motor supply, 

preventing damage to the motor winding and improving safety. 

The IoT platform allows real time monitoring of motor 

performance using mobile phone or computer, which reduces 

the need for manual inspection. 

 

The project improves the efficiency, reliability and life span of 

the motor by providing continuous monitoring and automatic 

protection. The remote control feature allows the user to switch 

the motor ON or OFF from any location, making the system 

more convenient and user friendly. The overall system is cost 

effective, easy to implement and suitable for domestic, 

agricultural and small industrial applications. 

 

In future, the system can be further improved by adding 

features such as SMS alerts, mobile notifications, automatic 

fault diagnosis, data storage and integration with advanced 

automation systems. This project demonstrates the practical 

application of IoT technology in electrical engineering and 

highlights the importance of smart protection systems for 

improving equipment safety and performance. 
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